Thermal stability and degradation kinetics have been studied for a series of aliphaticaromatic copolyesters where the terephthalate content was varied between 30 mol-% and 70 mol-%. Succinate, adipate and sebacate were considered as the aliphatic dicarboxylate unit. All copolyesters were synthesized with a perfect random distribution by a thermal transesterification process from the corresponding homopolyesters.
INTRODUCTION
Several biodegradable copolyesters are being considered as a good alternative to commodity polymers because they may have a similar performance while being environmentally friendly could contribute to reduce white pollution. Poly(alkylene dicarboxylate)s (PADs) probably constitute the most interesting family since their mechanical and thermal properties as well as their degradation rate could be easily tuned by employing different comonomer compositions [1] . In addition, some PADs could be obtained from monomers coming from renewable natural resources. For example, succinic acid can be produced by microbial synthesis [2] and becomes nowadays a suitable platform to synthesize other chemical compounds as it is the case of 1,4-butanediol [3, 4] . Poly(butylene succinate) (PBS) is directly derived from these two monomers and currently is the most interesting PAD due to its exceptionally good thermal and mechanical properties together with its easy processability [5] [6] [7] [8] .
Nevertheless, another PADs are also being considered even though they display poorer properties. These limitations can be easily overcome by the incorporation of rigid aromatic dicarboxylic acid units in the main chain since they do not cause a sharp degradability reduction if they content is limited. Therefore, only certain ratios between aliphatic and aromatic dicarboxylic units have received an applied commercial interest. Ecoflex™ and Origo-Bi (previously Eastar Bio™) are two copolyesters produced by BASF and Novamont (previously Eastman), respectively.
They are probably the most important ecological aliphatic-aromatic polyesters that have been commercialized so far [9] . These copolyesters are composed of soft aliphatic and hard aromatic segments, which are obtained by the reaction of 1,4-butanediol with adipic acid and terephthalic acid, respectively [10] . Biodegradation 4 of such aliphatic-aromatic copolyesters is well probed as well as their susceptibility to lipase-like hydrolases [11] [12] [13] [14] [15] .
Limited and even contradictory studies have, up to now, been focused on the study of the thermal degradation kinetic mechanisms of aliphatic-aromatic polyesters. This point deserves a greater attention due to both, the increasing interest in their applications and the potential problems of their melt processing that could be derived from the relatively high melting temperatures. For example, it is well-known that some thermal degradation of poly (butylene terephthalate) (PBT) (i.e. the aromatic homopolymer) may occur at its processing temperature (250-280 ºC). However, most degradation studies on PBT are mainly concerned to the characterization of decomposition products and the description of the involved reactions [16] [17] [18] . A complex multistage decomposition involving two major reaction pathways was firstly described on the basis of dynamic mass spectroscopy [16] . Thereafter it was found out that the formation of cyclic oligomers was predominant at temperatures below 290 °C whereas a β-hydrogen transfer was the characteristic mechanism at higher temperatures [17] . In all cases, scission products were so varied that the degradation routes are still not fully elucidated [18] .
Regarding thermal degradation of aliphatic components, a notable study has been undertaken by Chrissafis et al. [19] on poly (butylene succinate) (PBS). In contrast with PBT, PBS showed a high thermal stability, with the onset degradation temperature being higher than 350 ºC and obviously higher than its melting temperature (115 ºC). A decomposition process involving two stages was again described. The first stage was very small and could only be slightly distinguishable in DTG thermograms. nth-order mechanisms were postulated as typical for degradation of polyesters [20] . Specifically n 5 = 0.75 and 0.68 and activation energies of 128 and 189 kJ/mol were determined for the first and second decomposition steps, respectively.
From TGA analysis of poly (alkylene adipate)s it was found that poly (ethylene adipate) PEAd and poly (propylene adipate) PPAd had lower thermal stability than poly (butylene adipate) (PBAd). Thermal degradation of PEAd was found to be satisfactorily described by one mechanism, with activation energy of 153 kJ/mol, while PPAd and PBAd followed two mechanisms having different activation energies. The first mechanism corresponded to a small mass loss with activation energies of 121 and 185 kJ/mol for PPAd and PBAd, respectively, while the second one was attributed to the main decomposition mechanism, where substantial mass loss took place, with activation energies of 157 and 217 kJ/mol, respectively [21] .
In recent years interesting attempts have also been focused to extend the range of application of PADs by using monomers such as sebacic acid or dodecanodioic acid that provide a large polymethylene sequence in the main polymer chain [22] . It is clear that polyesters having increased number of methylenes become progressively similar to polyethylene and consequently an improvement of properties is again expected.
Nevertheless, thermal degradation studies of such compounds are scarce and merely report a high stability without performing additional kinetic analyses [23] . It is also surprising that scarce studies have been published on the degradation mechanism of poly(butylene aliphatic dicarboxylate-co-butylene terephthalate)s, being the studies mainly focused on the description of their thermal stability [24] .
The present work tries to discern if the main decomposition process of poly(butylene aliphatic dicarboxylate-co-butylene terephthalate)s obeys a similar degradation mechanism and consequently a simplification/rationalization of previous reported data can be assumed. To this end a series of copolymers with an aromatic ratio varying from 6 20 to 70 wt-% (respect to the total dicarboxylate content) will be considered. In addition, the possible influence of the methylene content of the aliphatic unit (i.e. from 2 to 8 methylene groups) will be evaluated for the representative intermediate composition of 50 wt-%.
EXPERIMENTAL SECTION

Materials
Copolyester derived from 1,4-butanediol, terephthalic acid and dicarboxylic acids such as succinic, adipic and sebacic acids were synthesized by means of a thermal transesterification between the appropriate mixture of the aromatic (i.e. PBT) and aliphatic (i.e. PBS, PBAd or poly(butylene sebacate) (PBSe)) homopolymers (Fig. 1 ).
This method easily allows preparing copolymers with different composition from the appropriate homopolymer mixture. For this purpose, the proper reaction conditions were selected to guarantee the occurrence of transesterification reactions and the achievement of a random microstructure.
Transesterification processes were performed in a reactor vessel a temperature of 250 ºC while vacuum was applied (20 mbar). Titanium butoxide was employed as catalyst (1.4 mmol for 1 mol of dicarboxylic acid). Reaction was performed during approximately 150 min, being not detected any evidence of chain degradation (i.e. the mixer torque did not decrease during the transesterification process). A similar purification strategy was applied for all copolymers despite having clearly different solubility characteristics.
Therefore, copolymers were dissolved in a strong solvent like 1,1,1,3,3,3,-hexafluroisopropanol (HFIP) and precipitated in water; repeatedly washed with water, methanol and ether; and dried in a vacuum desiccator. Homopolymers were previously synthesized by a typical thermal polycondensation process from an excess of 1,4-butanediol and the corresponding dicarboxylic acid [25] .
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Final copolymers are abbreviated as PBST-X, PBAdT-X and PBSeT-X for succinic, adipic and sebacic acid derivatives, respectively, being X the molar ratio of aliphatic dicarboxylic units with respect to the total content of dicarboxylic units. 
Measurements
Evaluation of the activation energy for thermal degradation processes
According to non-isothermal kinetic theory, thermal degradation of a polymer can be explained by the following equation:
where  is the degree of conversion, T is the absolute temperature,  is the heating rate, R is the gas constant,
is the differential conversion function and A and E are the pre-exponential factor and the activation energy for the decomposition reaction, respectively.
Activation energies can be determined by Kissinger [26] and and more accurately by advanced isoconversional methods such as Kissinger-Akahira-Sunose (KAS) [26, 27] and Friedman [28, 29] , which do not require the knowledge of the exact thermodegradation mechanism. Integral (KAS) and differential (Friedman) methods are based on the isoconversional principle, which states that the reaction rate is only a function of the temperature at a constant extent of conversion.
Isoconversional methods have the advantage that activation energy value can be determined during the whole heating process. Specifically, the KAS method is based on the integration of Eq. (1), which after reordering, becomes:
where g(α) is the integral conversion function given by Eq. (3): heating rates, the activation energy can be calculated as follows:
The Kissinger method [30] also allows the determination of the activation energy considering only the maximum of the DTG curve for each degradation step. The method is based on the following equation:
where β is the heating rate, Tmax is the temperature at the maximum reaction rate, αmax is the conversion at this Tmax, n is the reaction order and A is the frequency factor. The activation energy of the degradation step could be assessed by the slope of the linear regression from the plot ln (β/Tmax 2 ) versus 1/Tmax.
It should be pointed out that Kissinger is not an isoconversional method since the peak temperature is obtained at different heating rates, in addition the extent of conversion associated with the peak is known to change with the heating rate [31, 32] . Moreover, the calculated activation energy value might lose its meaning if it varies throughout the degradation process.
Determination of thermal degradation mechanisms
The Coats-Redfern method [33] calculates the activation energy using conventional g(α) functions [34, 35] according to Eq. (6), which was derived by considering an asymptotic approximation (2RT/E ≪ 1):
Care should be taken as this equation was obtained assuming that the activation energy was independent of the degree of conversion.
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The slope of the linear plot of ln g(α)/T 2 versus 1/T allowed the determination of the activation energy for each possible model and the selection of the possible model considering the agreement with the previously calculated activation energy and the achievement of a good regression coefficient. With the Coats-Redfern method, it is also possible to determine the frequency factor (A) from the intercept at the origin, and therefore the complete kinetic triplet (E, A and f (α)), which defines the variation of the degree of conversion with temperature (Eq. (1)).
The master curve procedure [36] is an alternative method to specify the most suitable kinetic model for a degradation process. A differential master equation can be easily derived from Eq. (1) using the conversion α = 0.5 as a reference and assuming constant values for the activation energy and the pre-exponential factor:
where (dα/dt)0.5, T0.5 and f(0.5) are the reaction rate, temperature and differential conversion function at α = 0.5, respectively.
The left hand side of the Eq. (7) is a reduced theoretical curve which is characteristic of each kinetic model. The activation energy of the right hand side is chosen as the most representative of the overall process. By comparing both sides of the equation, it is possible to discern the kinetic model that best describes the experimental reaction process.
RESULTS AND DISCUSSION
Synthesis and characterization of aliphatic-aromatic copolyesters
All copolymers were obtained with a practically quantitative yield from the corresponding homopolymers (  90% after purification). For the succinic acid series, it was found that the average molecular weights increased (Table 1) with the terephthalic 11 content since the starting molecular weight of PBT was slightly higher than that. determined for PBS (i.e. 18,000 g/mol with respect to 12,000 g/mol). Polydispersity ranged between 2.62 and 2.12, a value typical of samples obtained from thermal polyconsensation reactions (i.e. the synthesis procedure for the homopolymer precursors). 1 H NMR spectra allowed verifying the copolymer composition through the integration from the characteristic peaks of aromatic (8.11 ppm) and aliphatic (COCH2 protons at 2.34-2.76 ppm) units (Fig. 2) , which allowed determining the corresponding (fT and fA) mole fractions. Results were in full agreement with the homopolymer feed ratio (Table   1) . Furthermore, no additional signals to those expected from the chemical structure as for example those associated with terminal groups or even signals indicative of the occurrence of secondary reactions were detected in the spectra. Therefore, transesterification reaction was not affected by any evidence of thermal degradation or crosslinking reactions. Copolymer molecular weights should be higher than the estimated value from GPC measurements, probably as a result of the inaccuracy derived from the use of PMMA standards and the greater chain stiffness when copolymers have a high terephthalic acid content.
NMR analysis was also useful to demonstrate that the selected reaction conditions (i.e.
catalysts, temperature and time) were appropriated to obtain a random microstructure. A typical analysis was carried out taking into account the sequence sensitivity of OCH2
12
protons that appear in the 4.50-4.00 ppm region. Fig. 2 shows the assignment of the four observed triplets. Similar profile intensities were obtained from a determined composition independently of the length of the aliphatic dicarboxylic unit.
The respective areas of the observed triplets were used to determine the fractions corresponding to TBT (fTT), TBA (fTA), ABT (fAT), and ABA (fAA) sequences. Obviously fTA and fAT should be equal, being taken its averaged value for the following calculations. It was therefore possible determining the probability of finding a T unit next to an AB sequence (PAT) as well as the probability of finding an aliphatic unit next to a TB sequence (PTA):
Block length of AB and TB sequences could also be calculated as:
The degree of randomness (r) is defined as the summation of the two probabilities (PAT and PTA), in which the values 2, 1 and lower than 1 are indicative of alternating, random, and blocky distributions. The limit value of 0 logically indicates a mixture of the two homopolymers. Analysis of microstructure through the evaluation of the randomness parameter is highly usual as applied for example in the study of copolymers attained from copolymerization of different lactones [37, 38] .
Values summarized in Table 1 indicate that all the studied samples had a composition close to the theoretical one, although copolymers were slightly impoverished on the aromatic units probably as a consequence of the lower molecular weight and the higher content in butanediol units of terephthalate prepolymers which caused a distortion in the calculation of theoretical feed ratio for the transesterification step. Results also 13 demonstrated that the three samples were associated with degree of randomness values close to 1.0, indicating a perfect statistical distribution. Namely, transesterification reactions between prepolymers of each dicarboxylic acid should take place at high reaction temperature, hindering the possibility to achieve a blocky structure.
Thermal degradation of aliphatic-aromatic copolyesters
All the studied copolyesters showed a significant decomposition in a nitrogen atmosphere at temperatures between 290 and 460 °C except for the sebacic acid derivative, which degradation finished at around 500 ºC at the highest heating rate (i.e.
20 ºC/min). Logically, thermogravimetric traces shifted to higher temperatures as the heating rate increased ( Table 2 , Figures S2 and S3 ), being possible to determine the activation energy associated with the decomposition process from this dependence as will then be discussed.
The summarized degradation data indicated that the onset degradation temperature was always relatively low (e.g. close to 250 ºC for a heating rate of 3 ºC/min) and was in agreement with the reported data for PBT. Therefore the incorporation of terephthalic units decreased the thermal stability of the corresponding aliphatic polyester considering that reported onset temperatures for them were close to 330 ºC [19] . This effect was still observed for a low aromatic content such as 30 mol-%.
Degradation data showed also that the main degradation process was practically not influenced with the increase of the aliphatic content. This feature can be easily deduced considering the temperatures at which decomposition reaches 50% (T0.5). Thus, temperatures of 371, 369 and 366 ºC at a heating rate of 3 ºC/min were observed for PBST-30, PBST-50 and PBST-70 samples, respectively. Note that the three polymers of this series should have succinic terminal groups and consequently a similar degradation mechanism should be expected for the minority first degradation step. In the same way, 14 moderate changes of T0.5 were observed when the length of the aliphatic comonomer changed (i.e. temperatures of 369, 375 and 380 ºC were determined for PBST-50,
PBAdT-50 and PBSeT-50, respectively). Note that the small variations observed in this case should be a consequence of the lower temperature associated to the first degradation step for polymers having succinic terminal groups and the higher temperature associated to the also minoritary secondary degradation process that occur at the end of the degradation process for the sebacate derivative as below explained.
In all cases, the degree of degradation or conversion, α, at a given temperature was calculated from the thermogravimetric traces as:
where W0, W and W∞ are the initial weight, the weight at the selected temperature and the final weight at the end of the degradation process, respectively. DTG curves of succinic acid derivatives were highly asymmetric (see dashed ellipsoids in Fig. 3 ) including a small shoulder at lower temperature ranges. This low temperature degradation process was clearly observable for the copolymer with the lowest terephthalic acid content (i.e. PBST-70) at lower heating rates (see red arrow in Fig. 3c ).
In addition, a small shoulder could also be detected (see blue arrows in Fig. 3 ) before the main decomposition peak. In fact, degradation curves were performed in triplicate for all samples at the low temperature heating rate in order to verify the existence of the indicated small second shoulder as shown in Figure S4 . Therefore, all PBST samples had a complex degradation process. The asymmetry in the lowest temperature region 15 diminished for the adipic and sebacic acid derivatives, but a complex process could still be clearly inferred for the PBSeT-70 sample. It should be noted that in this case a clear peak at a temperature higher than that of the corresponding main decomposition process could be observed (see red arrows in Fig. 4b ).
Activation energy for the decomposition of succinate-co-terephthalate copolyesters
The activation energy from the experimental degradation profiles showed a steady increase as calculated from the KAS or Friedman methods (e.g. Fig. 5 ), and as expected for a complex decomposition process where the last step had the higher activation energy. Specifically, the activation energy varied from 110 kJ/mol to 158 kJ/mol and from 148 kJ/mol to 165 kJ/mol for KAS and Friedman, respectively. The lower value of the activation energy, which is associated with the initial decomposition processes, justified that these steps were enhanced by decreasing the heating rate. A feature that is observed in the DTG curves, since in this case degradation occurred at lower temperatures.
Degradation kinetics of the different copolyesters could be studied by analyzing the different decomposition processes separately. A first approach involved the treatment of the single curves obtained after mathematical deconvolution of the experimental DTG traces. Fig. 6a shows specifically the profile of the PBST-70 sample obtained at 3 ºC/min where three peaks could be distinguished after deconvolution. Fig. 6b shows rather constant KAS and Friedman activation energies that varied in the 143-158 ºC kJ/mol and 154-167 kJ/mol ranges, respectively, when the mean deconvoluted peak was analyzed. The mean values (151 kJ/mol and 161 kJ/mol) were lower but very close to the maximum activation energies determined from the non deconvoluted profiles (i.e. 16 Rather constant activation energies (i.e. 156 and 159 kJ/mol for PBST-30 and PBST-50, respectively) were attained for the other two succinic acid derivatives when the Friedman method was applied (Fig. 7) . Nevertheless, greater fluctuations in energy were observed when the KAS methodology was applied. In this case, only conversions equal or higher than 0.4 should be considered in order to get a practically constant energy.
The average values were slightly underestimated (i.e. 143 kJ/mol and 147 kJ/mol for PBST-30 and PBST-50, respectively), as typically found when comparing the results from the Friedman and KAS methods. In fact, the former solves the differential kinetic form (Eq. 1) without approximations whereas the latter uses a close-form approximation [39] to derive the integral function (Eq. 2), thus providing a less accurate activation energy value. Nevertheless, calculations based on KAS are considered necessary since degradation mechanisms are then studied considering the typical Coats-Redfern approach, which is based on an integral equation as it is the case of the KAS methodology.
Results indicated that the activation energy of the main decomposition step was practically independent of the ratio between aliphatic and aromatic dicarboxylic units.
Note that a practically constant value was observed when the more accurate Friedman data were considered (i.e. from 156 kJ/mol to 161 kJ/mol). Logically, a similar degradation mechanism could be expected for the main decomposition step of the studied copolyesters.
The activation energies of the main degradation step were also comparable for the three succinic acid derivatives when the Kissinger method was applied which, despite being an approximate non isoconversional method, has the advantage of using only welldefined peak temperatures. Thus, results are not dependent on mathematical deconvolution accuracy if degradation is associated to a clearly dominant peak. Fig. 8 showed that the slopes corresponding to the three copolymers were highly similar although a slightly higher value was observed for PBST-70. Specifically, the calculated activation energies of 147, 140 and 155 kJ/mol from X = 30% to 70% did not show a specific trend with the increase of the aliphatic content. The average value corresponded to 147 kJ/mol and was in relatively good agreement with the average energy deduced from the isoconversional KAS method (i.e. 145 kJ/mol).
Degradation kinetic mechanism of succinate-co-terephthalate copolyesters
The Coats-Redfern method was applied to determine the degradation mechanism associated with the main decomposition step of PBST copolymers. Nowadays, different methodologies have been proposed as more accurate (e.g. Madhysudanan [40] , Tang [41] and Wanjun [42] methodologies). Nevertheless, discrimination between the different possible models could be effectively performed in our case since selection was finally based on the closeness between the derived activation energies and those experimentally determined, which in all cases pointed out to only one possible mechanism.
Later, a number of authors [35] [36] suggested different solutions for the temperature integral in Equation (8), insisting that they increase the accuracy with which the kinetic parameters are calculated. For instance, Madhysudanan -Krishnan -Ninan [35] suggested the Equation (16):
Specifically, Table 3 (Table 4) . Results were similar for PBST-30 and PBST-50, being the corresponding data summarized in Table 4 .
Results are highly interesting since demonstrated that the main degradation step of copoly(butylene dicarboxylate)s follows the same kinetic mechanism independently of their succinate/terephthalate ratio. In this way, a simple interpretation of thermal degradation for the given series is derived, contrasting with the puzzling data/information that up to now has been provided.
The A4 model was also confirmed for the PBST-70 copolymer by comparing the f(α)
function normalized at α = 0.5 for all the kinetic models with the right hand side of equation 7 as calculated for selected conversions and assuming the average activation energies determined for the copolymer (Fig. 9) . The model points out a propagation of thermal degradation through nuclei formation processes.
Activation energy for the main decomposition process of adipate/sebacate-coterephthalate copolyesters
Analyses of DTG curves were slightly different for the adipic and the sebacic acid detivatives since the latter showed a small but significant decomposition process at temperatures higher than 425 ºC while the former seemed to degrade with a single step.
Nevertheless, the simple non isoconversional Kissinger methodology could be applied for both samples, being deduced activation energies of 166 kJ/mol and 153 kJ/mol for PBAdT-50 and PBSeT-50, respectively, from the linear plots given in Fig. 10a . These values were in close agreement with those reported for the succinic acid series (i.e.
average value of 147 kJ/mol) demonstrating that the mechanism involved in the main degradation step should be similar for all samples, being the average value 155 kJ/mol..
The results also indicated that the obtained energies were independent of the length of the aliphatic dicarboxylic units (i.e. succinic, adipic and sebacic) and even of their content as previously discussed for the succinic acid series. Nevertheless, more accurate isoconversional analysis was necessary to corroborate the assertion.
Friedman analysis of the decomposition of PBAdT-50 revealed a practically constant activation energy (166 kJ/mol) (Fig. 11a) , suggesting a single mechanism for all the degradation process that justifies the perfect agreement with Kissinger data. However, it should be pointed out that application of the KAS methodology indicated the existence of a process with lower activation energy at the lower conversions. Nevertheless, a rather constant energy close to 157 kJ/mol could be determined for conversions higher than 0.4.
Logically, the analysis of the PBSeT-50 main degradation peak obtained after deconvolution (Fig. 10b ) gave rise to rather constant activation energies when both the Friedman and the KAS methods were applied (Fig. 11b) . Calculated values of 158 and 153 kJ/mol seemed again very close to those determined for both adipic acid and succinic acid derivatives. Note that no relationship could be found between the activation energy and the length of the dicarboxylic unit for the samples with the same molar-% of aliphatic units. Thus, Friedman energies of 159 k//mol, 166 kJ/mol and 158 kJ/mol were characteristic of the succinic, adipic and sebacic derivatives, oscillating the energy from an average value of 161 kJ/mol.
For the sake of completeness, the activation energy was also evaluated for the high temperature decomposition step of PBSeT-50 because the peak was well-defined after 20 deconvolution. Despite the inaccuracy of this process a rather constant and clearly higher activation energy of 184 kJ/mol (not shown) was determined.
Degradation kinetic mechanism of adipate/sebacate-co-terephthalate copolyesters
The Coats-Redfern method was again applied to determine the degradation mechanism associated with the main decomposition step of both PBAdT-50 and PBSeT-50 samples. Table 5 summarizes the activation energies determined for the different kinetic models at a representative heating rate of 10 ºC/min. Good correlation coefficients were found in all cases and consequently they were not useful to discriminate the best model.
However, the A4 Avrami-Erofeev model gave similar activation energies as previously determined by both KAS and Friedman methods, a feature that was coincident with the analysis of the PBST series. Note for example that the activation energy of the most problematic PBSeT-50 sample was 155 kJ/mol while KAS and Friedman energies were 153 kJ/mol and 158 kJ/mol, respectively. The corresponding values for PBAdT-50 were 164 kJ/mol (Coats Redfern), 157 kJ/mol (KAS) and 166 kJ/mol (Friedman) . Table 4 summarizes also the complete kinetic triplet for both PBAdT-50 and PBSeT-50 samples together with PBST data. It is clear that minimum differences could be found between the three copolymers having the same terephthalate molar content despite having different aliphatic dicarboxylate units (i.e. succinic, adipic and sebacic acids). The approximation based on the analysis on the main peak obtained after deconvolution makes feasible to derive a single patron for thermal degradation and specifically it was inferred that the main decomposition step of aliphatic-aromatic copolyesters can be described by the same kinetic model (i.e. A4). This model was also corroborated by applying the Criado method [36] as shown in Fig. 12 for the representative PBSeT-50 copolymer.
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CONCLUSIONS
Copolyesters derived from 1,4-butanediol and having a random distribution of aliphatic (i.e. succinate, adipate or sebacate) and aromatic (i.e. therephthalate) units could be synthesized by a simple thermal transesterification step from the appropriate ratio of the corresponding homopolyesters and using titanium butoxide as catalyst.
Slight differences on the thermal stability were found between copolyesters differing in the length of the aliphatic dicarboxylate moiety, but the aromatic content had a negligible influence (i.e. from 30% to 70%). The different type of terminal groups should play a significant role in the less predominant first degradation step.
Kinetic analysis demonstrated that all copolyesters degraded according to a complex mechanism since a continuous increase of activation energy with conversion was detected by applying KAS and Friedman isoconversional methodologies. Minor degradation steps were clearly remarkable for PBST-70 and PBSeT-50 samples at the lower and higher temperature ranges, respectively. Despite these differences, all studied copolyesters showed a common behaviour. Specifically, a highly predominant decomposition step that corresponded to a A4 mechanism according to both, the CoatsRedfern and Criado analyses was found. Moreover similar activation energies (143-166 kJ/mol) and frequency factors (ln A (min -1 ) = 25-29) were also derived demonstrating that the main degradation process of the studied copolyesters can be defined by the same kinetic triplet independently of the aliphatic/aromatic content and the type of dicarboxylate unit. 
